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Biodiversity  loss  is  the  most  critical  global  environmental  thr eat  alongside  climate  change.  Its 
deterioration and loss jeopardizes not only the intrinsic value of species and habitats, but also the 
provision of other ecosystem services that underpin our wellbeing and prosperity (Cardinale et al. 
2012, Mace et al. 201 2). Concerns about declining biodiversity as raised in the EU Biodiversity 
strategy to 2020 are legitimate and form new foundations for the biodiversity policy in Europe with 
the Headline target “halting the loss of biodiversity and the degradations of ecosystem services in the 
EU by 2020, and restoring them in so far as feasible, while stepping up the EU contribution to 
averting global biodiversity loss” (EC 2011 and EP 2012). The strategy includes targets and actions 
from key sectors such as agriculture, forestry and fishery, to enhance biodiversity conservation and 
sustainability. Engagement and commitment of a wide variety of stakeholders, including business 
operators,  researchers,  national  authorities  and  civil  society,  are  prerequisites  to  the  effective 
management of biodiversity.  
 
The European Food Safety Authority (EFSA) assesses the impact on biodiversity from invasive pest 
species and regulated products to be used in agro-ecosystems, such as plant protection products (PPP), 
feed additives and genetically modified organisms (GMOs). While not collecting field data itself nor 
cooperating directly with farmers, EFSA provides environmental safety advice on the basis of research 
data  available  or  requested  by  law  from  the  producer  of  the  regulated  product.  At  EFSA’s  10
th 
Anniversary  conference  (EFSA  2012),  Panel  experts  demonstrated  and  discussed  the 
similarities/differences in their strategies to perform impact assessment on biodiversity, which is one 
of the major environmental protection goals as set in their respective legal frameworks. More recently, 
the EFSA Scientific Committee that is responsible for overarching elements of environmental risk 
assessment, launched an initiative to further review, refine and harmonize where possible EFSA’s 
work. The selected priority topics for harmonization are the process to derive specific protection goals 
for biodiversity in agro-ecosystems, the coverage of endangered species in current environmental risk 
assessment schemes and the concept of ecological recovery of non-target populations after impact. 
 
Biodiversity as Protection Goal in Environmental Risk Assessments 
 
Protection  goals  such  as  biodiversity  are  typically  mentioned  in  vague  terms  in  the  legislation 
governing EFSA’s environmental risk assessments. To implement biodiversity as a protection goal for 
use in environmental risk assessment, each of the EFSA Panels described where feasible the elements 
of biodiversity requiring protection, as well as the spatial and temporal scale of their protection, and 
how those aspects should be assessed (EFSA GMO Panel 2010 and 2013; EFSA PLH Panel 2010 and 
2011; and EFSA PPR Panel 2009, 2010 and 2013). Like the EC’s EU Biodiversity Strategy to 2020, 
the Panels consider the overarching framework concept of ecosystem services useful to identify and 
incorporate the protection of biodiversity into environmental risk assessment. The ecosystem services 
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concept enables “biodiversity” to be interpreted in terms of the functions it fulfils and select those 
functions that are relevant to the product/species under assessment.  
 
Further  steps  to  interpret  and  measure  biodiversity  were  openly  debated  at  a  recent  Scientific 
Colloquium (EFSA 2013) with experts from diverse stakeholder groups related to PPPs, GMOs and 
phytosanitary risks.  Defining “adequate level of protection” for a given species was shown to be 
challenging.  In  one  of  the  discussion  groups  of  which  most  participants  were  risk  assessors, 
participants were asked to develop the specific protection goal for honeybees exposed to a pesticide, a 
GMO or a pest species, using the following six dimensions: (1) the entity that requires protection (e.g. 
individual,  population);  (2)  the  attribute  of  such  entity  (e.g.  behaviour,  survival,  growth);  (3)  the 
magnitude  of  the  effect  that  may  be  acceptable  (e.g.  negligible,  small,  medium);  (4,5)  the 
temporal/spatial scale on which such an effect may be acceptable (e.g. days, weeks, in crop, nearby 
off-crop); and (6) the required level of certainty in the assessment (low, medium, high). The starting 
point theoretically agreed was that the environment remains the same regardless of the type of stressor, 
and therefore it should be possible to predetermine and agree upfront what needs protection in an agro-
ecosystem so that the aimed level of protection is equal regardless of the type of stressor. However, 
there was considerable discussion amongst group participants to define “what needs to be protected” 
and “what needs to be measured during risk assessment”. Colloquium participants felt that this task 
needs to be carried out in concert with risk managers and requires iterative dialogues between risk 
assessors and risk managers.  
 
The Standing Committee on the Food Chain and Animal Health and the Standing Committee on Plant 
Health  are  the  relevant  risk  management  bodies  for  specifying  “what  needs  to  be  protected”  as 
biodiversity-related protection goals for environmental risk assessment in Europe. Critical voices at 
the Colloquium found the division in Europe between risk managers and risk assessors too sharp and 
EFSA was encouraged to organise more regular working dialogues with the risk managers to ensure 
that satisfactory and pragmatic choices for risk assessment are made.  
 
Considering Endangered Species in Environmental Risk Assessments  
 
One important biodiversity-related protection goal is the conservation of endangered species. Recent 
studies (UFZ/UBA 2010) confirm that several endangered species also occur in agricultural areas. 
Recognising that the major pressure on endangered species is habitat loss, endangered species are also 
considered as potential non-target organisms in EFSA’s environmental risk assessments. The goal is to 
help avoid or reduce as much as possible additional stress to these species from the products/species 
subject to risk assessment. The strengths and weaknesses of current environmental risk assessment 
schemes  to  cover  endangered  species  as  potential  non-target  organisms  will  be  reviewed  by  a 
dedicated working group of the EFSA Scientific Committee. This work entails an analysis of the legal 
basis and the relevant ecological/biological features used to classify a species as endangered that also 
occurs in agro-ecosystems. Due to their legal status, endangered species are not used for testing and 
therefore  a  complete  lack  of  data  on  their  sensitivity  can  be  assumed.  For  environmental  risk 
assessment of endangered species, the availability/reliability of using data from surrogate species is a 
key issue.  
 
Using the Ecological Recovery Concept in Risk Assessment 
 
When land is dedicated to production for human use, a trade-off with biodiversity is unavoidable. This 
means that certain biological populations (e.g. microbes, plants and invertebrates) may be affected for 
a certain time period or at a certain spatial scale. Implicitly, risk managers’ decisions for market 
authorisation rely on the recovery of such non-vertebrate or plant populations after the use of the 
authorised product. When opting for recovery in the decision-making process, risk assessors could 
contribute more a priori and more explicitly by predicting the temporal/spatial scales of the impacts 
and the subsequent ecological recovery. At present the recovery concept is used in EFSA guidance 
documents to address the risks of plant protection products for non-target plants and invertebrates in 
cropped  fields,  and,  under  strictly  defined  conditions,  as  an  option  for  non-target  organisms  in  Editorial: Biodiversity as protection goal 
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edge-of-field surface water. Important questions at stake with respect to the recovery concept and the 
sustainability of plant and animal populations in agro-ecosystems are: (1) under what conditions can 
the recovery concept be used for target and non-target populations in in-field risk assessments without 
affecting these populations in off-field habitats? (2) under what conditions is it possible to use the 
recovery concept in edge-of-field risk assessments for individual stressors given the fact that multi-
stress by regulated products may occur? To advance in this scientific area together with all relevant 
Panels, EFSA’s Scientific Committee established a dedicated working group to analyse in depth the 
parameters that characterise ecological recovery of non-target populations. The expected opinion and 
recommendations will be an important tool to stimulate regulatory dialogue (between risk assessors 
and risk managers, at both the EU and Member State levels) on the options for impact assessments.  
 
Other models exist in the US whereby farmers, who are ultimately managing agricultural land and the 
biodiversity therein, are directly empowered with an integrative tool (PRiME 2014) to monitor the 
real-time occurrence of pest populations depending on the biotic and abiotic environmental factors and 
to choose the best-fitting lowest-risk control agent accordingly. The feedback on the use of the product 
and the resulting impact on pest and non-pest populations is a cornerstone of the project. In addition to 
farmers’ traditional knowledge of the appropriate actions to take when an unfavourable decline in 
biodiversity is observed, it is pivotal to consider also the end user, education and effective feedback 
mechanisms to achieve the goals of effective regulation. In Europe, one of the challenges to be faced 
is the disconnection between EU level risk assessors and local level farmers which hinders feedback 
mechanisms to report findings from the fields into the environmental risk assessment schemes.  
 
EFSA’s  scientific  advice  on  the  potential  impact  on  biodiversity  from  a  regulated  product  or  an 
invasive species helps the European Commission together with the Members States to take informed 
decisions  for  market  authorisation  or  risk  management  measures  for  that  product/species.  While 
further  work  is  needed  in  this  area,  EFSA  is  taking  the  issues  of  the  recovery  concept  and  the 
protection of biodiversity and endangered species in agro-ecosystems into consideration in its ongoing 
risk assessments and in specifying protection goals (EFSA SC 2013) to facilitate effective dialogue 
with risk managers.  
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